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±ie* ^«jsjc$*l-6±3bw^mo s f ET^mmw^-ommz 

[lff*S 2 ] If ^ 1 tUs^T , 
±IB«iJ^S«i!^tt^ai^MO S FETti, m$k? ^-7°lzfttf bti. 
±MmkV)\s--7°<r)\tit)M0 S F E TO-eti-TtUi. ^ikO+hy 'ffr- ~f\zft 

m^*^--7°^ib^^^m^ffi^M0S FET^\ ±|Bil2$IJ^^^J: 

ti ^ mm ? 4 ^ y v \z l x * > vtmiz 2 n z> z. t * # m t-tz ^^mm m 
±mm lmm^mzx vm&zti&mm >\£-y>*&^ wos fet 

tons: £ &###*m®i&^fio 

±i fiiim^ th^j m o s f e to-?- tt-en tc *tis tx^tiz rnwj-r zmtj?')'* 

y 7 TtfWLtfhtlh i><DX& 0 , 
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£ ftfcjffiRte-ig-n «t 0 mb^ti, _hffi^ 2 stumor i 0 ffM ^ *L7t«Hip«-^- 

cj: n ±iem^Mo sfet c^x. <b ti^>mmm^^±^ o b3W ? *is:« 

H 1 ill<7)i lMOSFET^, IIII&O&JM&lgKttJfcLrt: l^;K7>fcB2jlg 
-^■^rf^^ci"-2)|| 2 ftlOi 2 MO S FETH^^O, 
JilfiH 1 MO S F E TWfH 2 MO S F E T (DJrfh^fp.^lM&t)'?* 1 ) a'-;7 

[fjf*^9] fjf^8H£^T. 
_tSE£ 1M0SFET^2M0SFE TSIfi^li, ittlWfc — $<?)S 

±E» lMOSFETtK2MOSFE TSW^^^iii^Wft 
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<D/h£^x h 7 -< -7 c #fi{iMo s f e twj x&±m%m<7)mm?j&i^±& < 
am £ *u 4 x^±fe@s^o5£ft^ip] tz^j- $ < ?fM $ > tr - r > * 

<D±£%7>hf( 7°#fi(iMO S F E T (D^T 4 X^±fEieitO®ft^fS]t;/h $ < 

umm 1 1 1 i o iz^x. 

itmmi 2] mMm6iz&^x, 
±tzm i mm^mi. ^vu^^^ntzmm^^^^, 
±mm^iz&m2n-fzm.fcm^<Dmmizmi>&^&t)'[ >\£-r>* t 

±sb» i mm^m±. ^mw&m±<D 1 o&tt & *i, 
±aa» i iwi»¥s*w x t)fmztifzmiRm^&. ±m&m.mztm htitz? y 
*m$&\izfcz-b*i, 

±ie^«?-«M£*u mwmizztitzm$kfrb%2>Mo s FET^ti 

fc»»IIIJ&£:, 

m<Dmm *> m 3 *y»^g £ *r«r *. t * & - 1 m. t -r & ¥-m*mm®$&m 

So 

ffifH#2 004-3036877 
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±ifiMo sfeti^ nmwEmizmfhtifzm 1 iii^i3Mo sfet 
im^m 1 6 ] if 1 5 

±El3MOSFETti4MOSFETii, HMftW*— *<OEj»TSfjK?rfiB ' 
±f 3MOSFETti4MOSFET^f>i5 £*fl*j£0«SMH;&*, ±|B 

[w^i 7] m^mi 6j^v>t, 

llft^ ^^|3MOSFE TS^'f 4 MO S F E T tf>jHRM-i§-£^j£i-& & W 

umm 1 9 ] » Mm 1 8 k&^t, 

±E^3MOSFETS^i4MO S F E T (D^tti-Zftili^ *>&inM&2M 

z hij»«*o 

[ffif#^2 0] W^l 9Ki3</>t\ 
±ISH 3 MO S F E T 4 MO S F E TO-en?W±, * >a£tnHIri s _tfE 

(±* ±iei3MOSFET^O i l4MOSFET(7)li[iW^(0±Eil <7)*t 
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n - g& Kiftfe $ tt x ±1 SIS 2 <*> ? O WSi" & &fli £ iS^-T & it *b 

[f*«2 1] |*fll9»T, 

±IB#l-^^«M£ft£&^T-t> ±IS$3M0SFET^)il 

±mm i mfr-e^js ztitz2 mmmm^r tzx*) mm $ ±ie* 3 m o s f e 
Ttc*tJSL^^2 1- -7''; umv&t, ±ie^4Mo sfetw|3 i^y; #E]i& t 
(a*) m $ tiTtsiimffio^ffim* t mmmi±<D*£MJ± a** *> a < a & «t 

■9 &H3 l^'l *|IIft0 2milHI»«-^«r^JS-t*#2|BIKfc«r|»x. > 

_hgE» 1 E]g&<7>i:fE2 jifWfm-^J&^SBfe 3 MO S F EToamt LTfS 
x. h ft, ±f£fjl 2 EKO±fB 2 j6«l«l^**±8E» 4 M O S F E T £ 

[lf«2 2] »^2 1K£V>T, 

_tia& 1 ®m<7)±u 2 miw»«^;Rtf .lib* 2 m^co±is 2 »jw§-^f±, 

I4MOSF E TK^ft-rftfcx. «bft& Z t Z&fflc t ^£^##*fltllII&S1Io 
±IB«SS:om^MO S FET<7)^ ^*>^lUc£ft&i$:£3I13RLTffi2M > fcf 

mmm k $ ft ^^^mosfet *f»x. fc»»iag& t , 

_LfSmm<7)M O S F E T (7) 7 ib * ytfiWJZ £ ft& LX&MmtiiWfflfc 
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So 

[»t52 5] If ^2 4 ICiSV^T, 
±ISm*MO S F ETIi, m^WJEISJ^^LfcP^^om^jf-t^ffMi-^ 

m i if mmnm imosfet^ m^m^mimi k**is l i^^om^is 

Oi3MOSFETi, 0SE&<7>^Mfi1BlJHf5tt^tL7t||2^mM<7)^4MOS 

f e t * #tr - *mm. t -r z ^mwmmnmm. 0 

[If*® 2 6] »3jfcg2 5K*5V>-C, 
±fEf£ lMOSFETtH2MOSFE TR xmfi&&=f'ik.Vl,Z±&1& 3 MO S 
F E T t m* MO S F E Tf±. W.$LM%— #<OE«"e»l£nrtBK Ztliz2s#mWL 

_tSE£ 1M0SFET^H2M0SFE T RXfmim^&Xf \Z ±MW> 3 MO S 
[If*® 2 7] If*® 2 6 fcfcv»T, 

±fa^i^^^M^ttyt^i^*To^flt^s^i5v>m^-r >tr- 

V> X h& £ «fc *> ±&WfcfrhtSi 1MO S F ETRZ/m 2 MO S F ET<DM 

±IE» 3 HflJ#P^|£(i, m 2 n«»^fc#iR3 2 JfitfoR^fc-g-*, 

«t 3 ±fB«»*» P)iS:*i3MOSFEWi4MOSFET * 
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[0 0 0 1 ] 

<fc o 

[0 0 0 2] 

[fi£*og«] 

^'JLSI (*&«£*I§II&) <bMPU (^^n-7°n-b^) r^O-r- 
[0 0 0 3] 

(1) (2) Ay^r-yM >r?*^J:&|W] 

>yj y vym&mbjzZ < fca-MK, ta^MW^ u^-i^-h) 

^wtWUfc^^o fii$y>^nf^SRAMI n n pi:i3^t(i, x;v-V-h 
IBSfiffi* ^-efirfr-f, L S I US*- h\hOftflflMg^KJ: *9PIM£;Jx 

[0 0 0 4] 
[#I^K 1 ] 

10-242835 ^<&m 
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^2 0 0 1-1 5 6 6 1 8 

2002-135102 
[0 0 0 5] 

fttfrxmi-cn. mm xm&m ^>y^^ t^-u- miss 

[0 0 0 6] 

>lA'y 77 SrKtt, x;v-l/-fii^(iPLL, EOR. 

£f ;z>^n;/y-<7)l/2/g$j^C77>y> fTy7'/^7>L, ^>t°-^>X<7) 

V^)V^tL^±. (T) tf ? &o ifcgiUHU'f >t:-r>^p^ffl^---/> KW > 

[0 0 0 7] 

3 -e(±> Hi h7>y^^i2h7>y^^ OlS^J^ffi^ 
5o $1 2fmM<7)^ 3 h7>yX^ii2 itl<7)|4 h7> y'X * £ <7)3^iJ^ 

[0 0 0 8] 
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i&watw & lxo t-tz mm] 
tfitMi izm^zftx^zimxi*, a y\£-yy*/*)v-v- vxmm 

tfcHJTNi, x)v-u- hm^Zfto y t ^-^ Xitm^xh^ . AyM-yy 
^ y v x 9 1 j y tf - yy x m&m Y^yy^? \z^m £ ft x v > & tz *b , 

IfeWkim-fa L X ;v - V - h ^« LTLf 9tv^ I$®7& ? £> & o 

[0 0 0 9] 

x it im^m \zm h -r-s t -r * ^#^*hik^s * tm-r & z. t iz $> & „ # 

mo s f ET<D®.fr&t>*ttfm\:Lfzm / kxi>^ A > tf- 5e-c&&P1 

3t^a»#:||«lHlJ»$l«Srtl«i-'5ifc*'5o #»9J05EKll&OBfl«jt±, ^v>$M£ 

gi^it^^ti:*^.c z\<Dm%<n>mttbn^z%<Dtefr<DBwtmMtf:m 

[0 o 1 oi 

[mmzffi-fc-f&tzzxD^m 
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TIBOjilJ-C^&o W*laI»«:^JS3ffiU$*L>t«&^e>**lii*MO S F E T 
^fflv\ IliKfgCJ: UE*M*M0SFETOH*>tii:$*i 

£?T "9 o 

[0 0 11] 

# x. fc»3»|Ell& fcBStt , « 3 WflPfSK «t o _Lfa?im^M 0 SFET(^Ht> 
[0 0 12] 

« H £ V> T H^C $ ft* mW<D "9 *> H KflfeOft^M (7)«^ £ tt JjUC&IB 

-t*U£\ TIBOil ^iJff^^^tLTt^m^^^^m^MOS FETO 

»ffi^M0 S FETO9 *>^->^lC^tL^m^^LTta^-f > tf-^> 
*<E>3Hg£fTV\ *2iW«l^eHJ: iJ±|E*>^Sgtc$^&±|Btti^jMOS FE 
T<DMmm*§r<7>m&K£ *)7.fr-V- K*>PSE*?tV^ JifeHS&SST^ 

*l & a# * $ £ a# hi s§ K*t l t , mnm k s ft a * m o s 

HJUfgCiUiei^MO SFET<7)9^:*:/;|*$n::£ft&m£P3£LTl?- 
[0 0 13] 

<7)tb^M0SFET 10 0-12 2rt*'bfl*j£$ft&o - tL«bom^jMO S F E T 
10 0~12 2{i, -€-<7) Kl/^f >7^m#5reT-DQK*M«M£ft> V-^^HI 
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&<nmmm&i!>*5'^bnzz£iz£vmwmiizzti2>o ^mosfeti o 
o- 1 2 2 1±, mizmmznw-t&ftb, 100-102, 110-112^ 

12 0-12 2<D9mfrt>&t) , 3ff X 3?0H»lfe^<<btL*o ±l£ 9 1@Offi;7jM0 
SFET 1 0 0 - 1 2 2 ti, ^KfWRSfi&v^ -eti-TftO:* >}&j5Llii^3 * 
R (=3xr) wiTd^i^KiSiTM^iis, 

[0 0 14] 

±iem^Mo sfet 100-122 ^-tn-enmtJc&LTW^jy^'ff -7 r 

3^I3:lt<b*L& 0 m^)-7 0, J/^y 7r 3(i, ife^MOSFET 10 0-12 
2<D<Zti^tHzMBLtz3 00-302, 310-31 2RV S 3 2 0- 3 2 2 (7) 
9l@^<b&l9, 3^fx 3mz&s<bti2>o ±U9moititiy°') '^v 7 r 3 0 0 - 
3 2 2 «t *) ff£j£ $ tiTtlEtHr^te, ±gBi*JE&i-* ffi^JMO S F E T 1 0 0-1 
2 2 oy- h tCfKi-fbti^o 
[0 0 15] 

mtSMO SFET100-122WH, tti^jMO SFET 1 0 0- 1 0 2li 
, 4 y hi-y>xm&=i- K I C 0 K*tfL'L£fct52J^ 7 1 0 t ftTJ 
MO SFET1 10-1 12tl 2 0- 1 2 2(i, > tf-^^^p^n- K I 
C 1 liZftfcLtzmt)^? 7 r# 1 1 t £*i&o ifz, tU^jMO S F E T 1 00- 
1 2 tU^MOSFET 1 0 0, 1 1 0, 1 2 0 (i, ^'777^2 

0 t £*L, tli7JMO S F ET 1 0 1 , 111, 1 2 1 (i, ffiTJ^';/ 7r^2U 

tfiTJMO S F E T 1 0 2 , 1 1 2, 1 2 2 (i, fcB7J/N*y 7 r P 2 2 £ £ *i 

-5) o 

[0 0 16] 

^7 7 7^1 0 </9tb7jMO S FET 1 0 0- 1 0 2 KiftSS titzm^rfV 
/^777 3 0 0-3 0 2t:ii, >f >t:-^>XiS|^n- K I C 0 5W#&£*i& o 
m^J/^y 77il 1 OftTjMO SFET1 10-122 K*tJ5>£ ft££B7J 
7773 1 0-3 1 2W3 2 0 - 3 2 2 fctt, ^ >^-^>^p^rr- KI C 

1 J&W&Stl&o 

[0 0 17] 

±ISai7J^'7 7T^20om^M0SFETtcMSL-Cf5tt^ti^)7 o ';/^y7 

lliSE#2 004-3036877 
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7 3 0 0, 310, 3 2 0 <b, ±fEffi7J^ r # 2 1 OtB^MO S F E Ttc*t 
Ct> LTixt't £>ix%> y ~7 t 3 0 1 , 3 1 1 , 3 2 1 ^ ±Eitli/'?7 7rS 
22O{tl^M0SFET t:^E> L Tttt ^ til. 7 s ') 7 7 7 3 0 2 , 3 1 2, 3 

2 2<htC(i > TWl^-lx- hf^rr- KS R 0, S R 1 RTFS R 3 tf-^ti^nmS 
£ti& 0 di^(7)7v^-W-Ml3-KSR0, SRlWSR3(i, ^fi^f 
ti^XO ! 2 >-CtkL£ <fc 7 3 \£y h (Vm^frhZ: 2> Q fit, ifE^^tB 
^7°U^'y77 3 0 0-3 2 2 Cii, -T- ? At)DtimmznZ> 0 :«f- * A 
7JD(i, m^L^v^^HIi^TifM$n, ±fEft7j^T-DQ£iILT^#3lft 

[0 0 18] 

-<0*»mi, mTjMOSFET 1 0 0~ 1 2 2 <7)* >J£#L{g £ 3 *R ( = 

3 x R ) (h"3~<£>C<hH<£ *), KI C 0-e$U^$^L^tB7J 
a'7 7 7^ 10m h-*;M >tf-^>^/6 ? R^: i:-f>b°-^>xp 
^n- KI C 1 is-ti&tijjjs^y y tW 1 lTi±, >\z-yyx 

[0 0 19] 

In-KSR0<0 : 2 >tM$^ai*^'; 77§20i:, X)V-U-hm 
KSRK0 : 2 >-etU^$tL^tB7J^-7 -7 rSf 2 1 hp 
^=r- K S R 2 < 0 : 2 >-<?$IJf£P $ tbTJ^ 'v 77^22 <h H^fiJ £ tiTv^ 

[0 0 2 0] 

i2Cli, 0 1 ^tliTjy; 7 r 3 co— H»J<7)IUj^[lI^^nTv^ 0 fwj 

^HUlEaiTJMO S FET 1 0 0^<DY- h izmWcZti&o ttz s ICI^>H'- 
/>7il3- KA;Mi\ SR<0>, SR<1>, SR<2>li7;v-k- 
Fil^- KA7J^T--e^^o 
[0 0 2 1 ] 
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Pft^^MOSFET4 0-4 2 2 tl, &M&MZtlfz K W 

mtJ&^rOUTlzmffiZtlZo ±.15 Pf t 7> ^MO S F E T 4 0-4 2(7) 
$ v - * K ti , t* 9 XlittDfrb ZtiZ&JjIr^Zr-? 
*f(taPf t^iVM0SFETQ4 3 H «t o TlitE V D DjHfe&£ *i& 0 
±ISm^J^?-0UT tHIjl§0^^*fiV S S fcOfflK(±/ Nft^MOSFE 

TQ 5 31>mifhtL. tmr-rxti^Dfrbm&zti&itiij-t-^^r-?^ 

[0 0 2 2] 

±jeta*3iT-ouT tms&o^wfivs s toratcj*,' n^^mos f 

ET5 0- 5 2 7&WJfMi;fxtt'btL^o ±IEPf t^;PM0SFET4 0-4 
2 tNft^^MO SFET50-52 <7)^ft-r*l<W- b i>*&M1t% HX i~ > 
y YY- MHB&6 (K 6 1 , 6 2 WtU^ji -^fcx. <b ti& 0 ±ffi^> K**- MU 
i&6 0 - 6 2«^i:ii, JnfiBATJvroT-I C^^^>H°-/>xiin- 
K I C 0 Xt± I C 1 $ tiZ o ±fH^ > Kr- h 13 & 6 0-6 2 <7>lt&^<D A 

JifBA^SHf-S R< 0 >. SR<1>, SR<2>^^x;v-V-M 
83-KSR0<0 : 2>, S R 1< 0 : 2 >, SR3<0:2 ><7)v>-f tirt^ 

[0 0 2 3] 

i^ft^m^^;Ay77ii, >f vxjjmj-i etc 

/v^lin- KA*#TI CKflfrSBI C OXii I C 1 ££t|£U -etUcioT 
, SfrffcS^fcffi^jA^^rS (.10, 11) ZmiRir2>z\ t^TiS, Sfc, 7. 

l/— Mgn- KATJ^T^JiifftlS R 0 — 2 < 0 : 2 >OV>-ftL^^ P * 
i^MO S F E T 4 0 -4 2 Of -et^tSit^ PMO S W^Mtl^L 

S FET 1 0 Of^r- b^^<b*L-6K»fl|-^OtJ:^±r)|^(BlopSSr^f ^ J: 
[0 0 2 4] 

m 1 "7 r 1 Sri^f-SNf f ^^SOffi^MO S F E T 1 0 0 - 1 

tBSE# 2004-3036877 
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I), Pft^;HOIl3^MOS FETSr«asC*flE1l!Hia:ttT, l^^cotH* 
[0 0 2 5J 

113 KU\ ±|BP^-r ^MOttJ7JM0 SFET^ffli/^:tli^/s'-y 7 r 

0 2 <bpJpii^ D(£r---? A^^Tf , OUT{±tli^^-e*i9, ffi^A 7 7 7t 
&£#jffiP^*^MOtti7JMO S F E Toy- h \zWlmZ*iZ>o ifz, HUffiHI 
2 tmm^ I C(i^ > KA£l2ffiH\ SR<0X SR<1> 

, S R< 2 XiXil^-P- M^^n- KA7J^T--e*^>o 
[0 0 2 6] 

-<7)^»0oai7J-7°';/^-7 7 7li, mrfB[a2 WPf t^MO S FETtNf 
1 1> O S F E T t ^ A^if i ^ tL/cfM t ^ o T t ^ 0 -ot*), 

p^-v^^MomTjMosFET^^-^^^ni-^fc oieimh-^ £ mwm &~ 

£tl/cN^*;WM0 SFET40-42 "CM; U ^*UI[US§<7>3f i&mfi V S 
S*m&1-2>fz&<DX4 y^t LTli, f'-7D^^(t-i.Nf-t^^M0SFE 

T4 3^fflv^n^>o i:iay-?Dtcttj£LTm7j^T-ouT£/w i^;wo; 

-try Ft-SMOS FETfi, Pft^iVMO S F E T 5 3 t £*l& 0 * LT, P 
ft^^MOSFET 5 0-5 2 iPgfflfcWi t £ fix ffi7j2reT- 1 m?«I± V D D 

3-KSR<0>, SR<1>, S R< 2 >££:lt&r- 0-6 2 (i, 

[0 0 2 7] 

wt^^—mmn^mmm^^nx^ho 4 kico 

-^^^Sroo^^R/sowtctg^-r^ct^-e^-So 0, ici> ico 

A ? 0 0©ti, ft^tsai^MO S FETfi&Lt Stir, tHTJ-f > fcf- ^ 
**oo^ $tL4 0 ICl/ICO^OlOtl, ffi7JMO SFET100-1 02 
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<93«Wplt, &-fi4 ye-yy^HR t Zti&o ICK ICO^lOO 

ttl^MOSFET 110-11 2M1 30-13 2^6 WWpLT, 
tttfH > kf-^>;UiR/2 t Zti&o fit, ICl, I C 0 1 Oil, 
&7JMOSFET 100-102, 110-11 2X^1 3 0 - 1 3 2 <D9« ? 

[0 0 2 8] 

n 5 fi> in 2 otb# 7 s '; ^ 7 7 7 3 oiEt&^f^^o— mm^Mmm^ 

^tv»4 0 MUlgn- KS R< 0 SR<1>, SR<2>£f£ 

te1-& ;it:J; 0. t^lti-5Pf t^MOS FET4 0-4 2<?)i^ 

n-KSR<0>, SR<1X SR<2>KJ:«K 0 0 0Wt^M^i< 
7a<9tC^SLT^>WJl^tL^P^^^;HV[OSFET 4 0 - 4 2 <7)|&<^ 

t, ±|SMO SFET40-4 2(i, MO S F E T 4 2 >MO S F E T 4 1 >T 
„ MO S F E T 4 0//4 1 >MOS FET4 0 <DX 7 iZ* & <t "9 

C$Wo MOS FET4 0//4 1 W\ MOSFET40<b4 1 coafe^ij 

[0 0 2 9] 

HI 6 ti, HI om^^y 7 rp2 0-2 2mz&tzt £<D4 ykL-r>X<DM 

mm&TFZtix^Zo i 1 ai^7 77f 2o-2 2n^tL«t^ 

^7''Jm'';7 7CAM^X;V-1/ - h K^-e- tl*?tl"C%iyL2>Z. tX\ & 

- V^mttxi>, mtj^y 0-2 2m<7)j y\z-yy*(D}t$:-fct 

^^iCLtv^o Z<Dtztt>. ^X-tfiajS^T 0— T l^lbU tB7J-f>t:°- 
^' > 7, £ n — K (ICl, ICO) ^ (1, 0) — (1, 1) fcfcofc 
^■Ci, > fcT-^vUiR/2 [T = T0] = R/3 [T = T1] -Q$>Z>tz 

ft, &mt)'*v7 tW2 0-2 2<om<o4 xi>-~fc\zj%rztiZo (1 

. 5*R [T = T0] =R [T = T1] ) 0 %<Dtz*b, Xfr- V- Y & — 3ctc« 
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[0 0 3 0] 

TtX;i/-l/- MH^^MO SFETIi^I^ffitlMOSFET^fflv^J: 

fia^*ffifcv*ofc^&ffr«fl:U ^kf-^>** tiffin 
I^t^> tiltlMO S F E T<Ot^^^^« L^zl^ i , >kf-^>*5^ 

[0 0 3 1 ] 

l^;wom;fMf-5§-£^ai1-& <£ 7 H 1 K^L/c «t 7 tz7°)\<¥^ >$& 
1 fc, frfe^L^:P^^^^M<7)l±l^MOSFET2 0 0-2 

[0 0 3 2] 

•7)]sy^>M(7)lhjJ^v7 r 1 t^ti%mW)-f2>iiit)-7°V'< y 7 r 3 (±. mrfH 
EI l wm^Nf t^;Ho(H^MO S FETCi-St-^ K W >ttJ7J!U 
BfclSMfc-eab&o ifc, T^T v7°m<Dtttf3^ 'y 7 r 2 i±, stria® 1 OttiTJMO 
SFET^'Pf t^^MO SFETi:flix.?)ft, ^fi^mWi-fh^7^)^ 

7774 plan 3 K^Lfcaj^yv^y -7 7^r^wffl^f)ii^ 

[0 0 3 3] 

ICnOHCnl t7*^f7 XPJimTJ^^y 7 7(7)^ V> X&fM&L, X 

)V—V— M$n - KA7J S R n 0 < 0 : 2>~SRn2<0 : 2>-C^;v-lx 
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- h Zm&lrzx') LT&t), 4 y\£-yy7,m^ - VXt} iCpOtic 

KA^jSRp 0<0 I 2>-SRp2<0 I 2>tX^-l/- h 
J: ■? Ltv^o 
10 0 3 41 

i fc, d (OmMMX- U>t-^^X3-KICnOMCnl ri^-ffc L T i> 
, Nf t^Wt>i&tll*MOSFET 1 0 0, 1 1 0, 1 2 0^7'^- 
"7°<h tii^MO S F E T 1 0 1 , 111, 12 lWf/^-^Hi7JM0SFE 
T102, 112, 1 2 2 <7)-9-r^;W-7°t<7)fig?M > tf-^^XOJt^r— 
fcfc&KU iTtW Vfcf-^xn- KI C p 0 «h I C p 1 &mtLXi>. 
t^W9^tti^jMOSFET2 0 0, 2 1 0, 2 2 0 -ft til 

7JMOSFET2 0 1, 2 1 1 , 2 2 lOt^*Jl/-7 , i:{iJ^M0SFET2 0 
2 , 2 1 2, 2 2 2 <D*f?7)V-y°t<Dm<Dj >l£-y>X<7))t$:—fc£%:Z>ftL 

[0 0 3 5] 

ii^flfcn^t^-e^o Sfctc, ^>t-r>^ii^f9M0SFE 

TU^-U- MH3£&fif oMO S F ETfi^iiOffi^MO SFET^fflv^J: 

-7 k l , # * guffl k / * y 7 r £ is: it * m& iz jt^ tr > mmz&mz-itzzt 

^t^HitiMO S F E T^^M«kl^ti, >r y^-yyxtf 

[0 0 3 6] 

hi 8 u ti, - <d%w \,z%h *mwmmm&&m. Ktfc»t btizmu^vyrom 

<n>— ^mm^m^Mif^^x^ho wm\z^x, dqp(2-7°;wt y-rnr- 

fcf-^^gJMgti, ym<DN^-^^^mmtlMO S FET£S^-f 

>tf-^>^WSS3- K J ZN< o : 6>t^7y/fl^Pft^^atll*M 
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18/ 



O SFET^I^f^. JZP<0 : 6>tlZ£t), x lfg^j-x 6 4fg7J?M > 
k? - ^ > x co <f ^ «b iS ^ & t> ■£ £ MlR-f Z> d £ K «t «9 tr 7 o 
[0 0 3 7] 

Z<DmMM^^X, X 1 6^-X6 4j£^CDth2JMO S F ETWC$ 

£-£S l~S3Wf7y;v-7 s i:^iLtv^ 0 -9-r^;v-7°S lTODC^^ 
y ^> ^*^tT-9 tB^JMO S F ET^-^t* •) , ,t7^'^-7°S 2 lit7*^JV 
-•7°S 1 cotBTjMO SFET^t>tiCLT^f)A t 1 ^tt^'f 
Srtf 7&AM0S FET^-yt?*D, t77>-7°S 3 (2^7^- -7°S 2 
comTJMOSFET^^-^^tCLT^^A t 2I^WSbtc^>f y^^Srfi^m 
AMOS F E TMO S ^-W-So 
[0 0 3 8] 

ttJA/^" y ^ r £tfi7jMO S F E T t ■£tLlzWMjgWiZtLtz1& 

mm^mmL, mo s f e t ym%tmm?<7)mmt<D}t*-7z.t l 

rv^,, i©^«, tilAMOSFET^y-7/Kl/^>St:^^tJ± (Vd 
s) ri*$MW/*y 7 7t^fX|:^f,f- tBASI±^t?o T & >f > 

[0 0 3 9] 

>f > tf - ^ > x jjfljfp (i 7°;^ T y t y°)V r^y 7 ys . y j. j z 

P< 0 I 6 >, JZN<0 : 6 >T*ffiAMO S FETW^ > tf - ^ >X $r$IJ^l L 

Mt^MOSFETWt-fX (^^HH) J S R < 0 : 18> 

<nmmm-f§r-e$Zx.2>Zbiz£*)ft J )o z\<Dfztb, A > kf- />7ili: * 1/ 

SFET^^-l/- MlSS^tf 9 MO S F E Tli^SOtBAMO S F E T"C^ 
%L-t2>i><D'?$>2><DX~&*%\mi<zmiJ^yy T (tiiTJMO S F E T) *WttfZ>Wi 

teKjt-^tmni- d q o e *®«-e § & 0 
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[0 0 4 0] 

•um^m^^xo^wmmm^x 4 >^-r>^mm^- kj zn<o 

: 6>^J ZP<0 : 6>»oTi, yUV-W- hii^tL^MOSFET 
(S 1 - 3) (Dy-J Xjrt x. & <£ -9 i:MO S £^Hg1"£ CI h V- h 

[0 0 4 1] 

TS-CF-etL^IElij-r^m^^U/^y^TPBF^, t7T-7'S 3CX1 6 fgTJ 
^m^JMO S F E TRZfJrtiZmMlrZ tB7j7°<; ^7 7tPB Frt ? fWb*iT£ 

l3-KJZN<0 : 6>^JZP<0 ! 6 ><7)£Xtf*fuXi>, ±ie#B#Ki^ 

[0 0 4 2] 

ififccothTj^y 7rli, ttiTJMOS FETt^imM^tL^ig^T-R-elt^L 
, Pft^^MOSFET (WT, PMOStv>^) co* >®i)t1it : ffifTR 
<Dmitf$.= NJ- ^^)VMO S F E T (WT\ NMOStv^) * > Jg^fit : Wfc 

mi-R^mnm^i : lejKKis&ssti, tujA?7 7 1 Lx<D&t}4 y^-r 

yxoV-TVrJ ffl^-;7 7S:PMOS t NMO S <7)<^-tr|#^c LfzWba' 
twJfc^T|nI±$-frrv^ 0 PMO S tNMOSO^-eft/SLT^'^Ite, v-x 

[0 0 4 3] 

ei i o k«\ m 9 u^LfcajTj/w 77©^ y y>x<Dttiumj±!$&*m 

9 OSSi«JEEVDDQ* ? l . 5 V-ei±17J*iliS^l . 5 V^i^C, (±173^ >t: — 
^Xfcffi^jSEE^O. 7 5V (=0. 5XVDDQ) t2 5 nCiSJ:^:! 
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-+io°/ 0> w^mEE^u. 2 vnsgffc-r&t, ta^j-r >^-y>xtiji^- 5 

[0 0 4 4] 

Ell 1 IH 9 L^tiJ^j^^y 7 7<7M > tf- ^>*<7)ffi#mffi#14£IU 

, ists^o^rftimi^tti^^^y 77^ >kr-r>^com^mjEE*HtJtte (tow 
i. 5 v-cm;*j«<Bj&*i. 5vo^t:, >t°-r>x^tb*«i±^o. 

75V (=0. 5XVDDQ) T 5 0 n «t ? LfcP*0, ffiTM > fc? 

MOSFETtItS;ffR«L^ ffiWlv^^l^tLT, W 
[0 0 4 5] 

Ell 2 Cli, 08Oli^'f>e-/>^3-K#Sot7'^-7'*||i: 

y^^isfflic^iiL^-^r (xi6^-x6 4tti) ow-c»±«t?rai: 

Jte££fc & «fc 9 t:5-#Jttv^(7)T:\ |WIEI<7)#14iac^ Lfc J: ■? \z&M<r> 4 y \£ 
-yy^n- K# t ^ o t 4 HJ*^* y 7 r ^11^ i: t > t-5 a y 7 r » (-9- 
7>f)V--7s i, S2, S3) <D^y\£-^y^itmi\3:m^<^tzixho^ 

t, aiTjMOS FET(7)I^Wf^otU;V-l'- h 5cKT?§& 0 
[0 0 4 6] 

HI l 3 HI 8 <d^MM<d^( yM-yy^u- K<hm7M y\£-ry*<offl 
i^UKv^l^-va^ta 19 fl?#f L £#14EI^ $*itv>& 0 -^#140^ 
r-vsvf *£>JRrt47&*(Sre>ov»-C& (HJcfJOb est, worst, typic 
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ai), itcmm&i* (fiHT j , iffvddq) mirk >f>e-r> 

xn- K#^ilt^itt:J: *K titfjj >\£-jr>xt:WjUi 5 0 n-2 3 O 
oJ: d ?o|g|g i^ihis:^ -e#£ :w { fc^4o 

[0 0 4 7] 

El 1 4 Kl±, U-h t S R AM U^f^^ • 7>^A • • 

>K4 «5«?*r L^#tt[l^^ttTv^ 0 mi 4^)iil±llil 5 K^LfcffHffi^ 
f^OSRAM©ai^A*7 "7 r \z\t}Zft-Z>&t}T-9<07.)V- V-Y (S 1 e 
w Rate), *K«li±SRAMrt^>*iBVS SHil3e$tL4*igy>f XJI (V 
s s noise) ^Ltv^ 0 Zom^MX *K hOll^, / 

M^^ic-r^-^^ct ^tiy^fXi (V s s noise) */>$<t4:t 
[0 0 4 8] 

g]16tC{±, ttivV^ "7 7-t;KO- HJfe^Oflt^Igl^^^tLTv^o ram (a 
) HJ4, l"f 7* H*ii;& s ^ S*U IhIII (b) tcil-e-iiH^JSLTt^flfiEIK^ 
^TV^, Z<DnMM-Ci&, mtJ^> (PAD) (4, ESD 

(p + VJ h\ n + ^-f*-K) , ffi#Llf^ NMOS, PMO 

scoMinsEfiL-ris^^— ^unnmx-mwiLtzi'jT'y h&&*mj&t lx^ 

[0 0 4 9] 

mi 7^(4, z<D%mK&&mt}^yyT<D—mi&w<vu'( t*? vm-h^^n 

tv^o dO^JfiWTJi, mtkfr%\2titzmt}'*v yr-tfr (R/2, R, 2R 
, 4R) £/*>f t^'J^M >e-^">^rr- KT^Ki - ^ - t ^ 4 *M >tf-^> 
x^r$lj^-r^ 4 3 i:LTV»4o * > ^-^ h ^ >f y^fi ( 

R/2, R) {4, MOSFETWX (W) < &tn/9->f X£/J>£ < 
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o — 3r> A >\z-r>X<D±£%X h ^^y°m<L (2R, 4R) ii, MOSt^f 
[0 0 5 0] 

MO S F E TO t lir- h t ^ X (W) KSJfcflIU ffi#C 

Ciot, -fe^ffiS (_tfBBfi«ft^T|p]OS$) *&z.-rK4 > fcf- r £^x.& 
ftm C^Lti, * ^ - x 4- ft f, -r ft tr 46 fcflKfc * m * 

[0 0 5 1 ] 

HI 8 -co^^Mffi^ft&^'fM^ V co— HMfOorn ?0j&*?f 
^tv>5 0 |WJ|HHi3V»T, XADRfi^T Kl/^ff, Y A D R (i^ijT K l^X 
DINIif-^AMf, CTRLti^VfffllWM-^-e&'K DOUTii 
7'-?mj3m^r"?$>2>o tfz, XDECfifrT Fl/Xfn-/, XDRtiffTK 
l^X«t^7- W^S^^^mffiSrepSn-f - KiK7^/^ MCA 

Y D E C fi^ijT Kl^Xf n - ^\ Y S Wti^jT K tf ? h 

^-t-Syija^BIK, D I Oli^^'JWifCTR LCio'v^t, t*-?A## 
fDINS:ai(?-fe^tl&tf, t/cfi, iiiR-b^Olf^^iiililLTT'-^m^ 
m^r D O U T * mtl -f Z> -f - * Affi^J @i&T*& £ 0 ±*E L ffi£l^ y 7 r Ji ■f- 

[0 0 5 2] 

HI 1 9 GCti, [EI 1 8 0^2*^^^';<7)x-^Am^JllI{^D I Ol*I<7)— UMIMJct) 
[0 0 5 3] 
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<r>mji"c$> o . - (Dmnmx-a * > e- v y^unm^k imcn ttw z t 

K&WiZiitzmiLR T Oi^fi:Io'i/>TR T E <?>mnM*Wti&t Z> J: d K LT 

> tf-r>^tc+s^i-^o -onwu-eti^ >h:-y>xmm®ffi i mcnt 

[0 0 5 4] 

R P E (±-r*— ^ ttiTJllf-^-X ;i/ — P — h Zm^-f Z> tzfr<7)mn>'C$> <9 > fl£lf± 

J TAG (Joint Test Action Groups* Lfc I E E Ef|f&1149. 1) fcflj 
mLtzX)l-]/- hmfflmffij TRCNT^J TAGA7Jlf-5|- (TCK, TMS 
, TDI) Clo'^tR P EO^jtflt^P^-r^) J: d K L-CV^ 0 |*jg|S[I]j& I N 

[0 0 5 5] 

zti& fcWii&tii r t e tmm £ *i & 0 z.<Dtz#>, ^ff^^'jti 

££*«±-efc^JU& * ii L T^^c S & 7>n -fe y £ ^ tr v * x A \z j3 v> T , 

±.ummm<vw^ y ^ Lfc«tfcifi£#o±iBtt»«t/LR q, 
RT^iit-&i feu* 19, mt)^v-7T<Dmjj4 y\z-yyxz±nmmm& 

A7J5SST-D I NtcS«$*L&»»Stn:RTE fc1£^«IKco#tt>f > 
[0 0 5 6] 

§ tB^ST-D OUT KftiRSfi&feaiifcg&fcS LTflc^m Us -t y 
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^-v: 24/ 



•C^C^ L £ T* * nTfg K & & o 

[0 0 5 7] 

d i n n&m zti& J&m&vc rte tfmm&&<o!&& ^ >\£-y>xt&&zti 

[0 0 5 8] 

^^tLTv^o ^co^ifeWc^T, Mieill 8 0^WJi:|Bl«^XADR(i^f 
TKP*^-^ YADRfi^ijT KU^m-^> C T R L t± ^ -=6 'J HfUtHf -^T* *9 . 
DQ!±f-UaiMft^^„ :o»J^\ milBIll 1 8 <7)*Mf!l<i:^^^(7) 
(i, Ell 8<7)^»!!-e(i^-^A^^T-D I Nt-r-^tH^^T-DOUTi;^ 

[0 0 5 9] 

C^WI-eXDECmfTKI/^fn-f, XDRmf7Kl/^C^ 

{±?|J 7KI/Xf3-f, Y S Wti^iJ 7 KI/XC^$t^ If y h £M1R-f Z> M 
m%m$&, D I O ii ^ € ') $WMC T R L Cio'v^T, f'-^AffiMfDQ 
£M^-b^#£&ti\ ifct±, SK-t^<7)1ffB^±iiI'iL-C-r'-^AtB^«-^D 



miflEJff 2004-3036877 



&m 2003-118528 
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[0 0 6 0] 

[12 1 Uti, i2 0O###^* V<Or*-*Afctl;fclIIS&D I 0[*IC0^:|&B^tC# 

f-^AtUMf (^) "C**o D I Bl±r-?XtS^?7T^ DQB 

t±-f - ?(U^'y7 7, DQPBlif-? tBTJ-/ 1 ; ^ 77r 
[0 0 6 1 ] 

fulfill 1 9 0^|*feMfcra*!ltw, RTEfiT*WAm?^f^£i§$«i-&^T-< 7 > 

a^k > e- y>xzmm-rz>fz®<7)mji^& o > ^j-eti-r > tr- y>xmm 

IHl^IMCN TTWZT twftjRS ^SttR TOl£tfL|t»c36^V»-C RTEW 

<7> m # -f > t? - r > x £ m^-t z> tz $> (Dmn-e*) mk- tf±i m k & u- £ ttit/ 

N T Q ri*3gT Z Q K&iK £ ft feJItn; R Q (7)}£^1it t^c?^ TRQE <Dm%m. * ffi 
[0 0 6 2] 

tzm^&if&ltit)?^) 7 r<D4 >ii-y>x(:ffiltl, 0 ^M"C(i J TAG 
^mmLtz7,)v~v- trcnt^j TAGAM^ (TCK, T 

MS, TDI) H*o%^-rRPEc0^^ft^ii^-r^=tdUL-rv^ 0 

^ 'j z\ t # £ o 

[0 0 6 3] 

IH 2 2fi, H2 0 *V Or*- *Affi;*JlIlf&D I OftO^f&WC'f&fr 

^>U^<D\^(D— HM^Jcorn -y ^Hl75 ? ^$fL-cv^ 0 -loHiiW^^-c, mile 
lillCDQIif-^AtllM^-ejb^o DIB[if-U^'y77, D 

QBIif-^^^^7 7, D Q P B fix- * fcbTJ "/'J 7 7rt*4, 
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[0 0 6 4] 

m^t I MCNTTWZ T^M£ft7t^RT<7)^1fiC^o^TRTE<7) 
ffii^llt^ iii: Ltv»5o R Q E (if - ^ Xffi^jf f 

77^^ y^-yyxitzifcmir&o $lmx~H4 y^-y y^mmmffi i mc 

N T Q ri*^ Z Q titzmUR Q <59«C{fi^*^^T R Q E 0»L{i£P 

[0 0 6 5] 

-<7)HM^JT*(i, M^i&StRC* f jiiP$n, -f >fcf-r>*ttl«lliBHMCN 

T -7 h ffit^fi^t § -5, t & o 

[0 0 6 6] 

xh 0 , x. \S±M®\\ iz&if &mjj-?*)^yy r<D 4 yhi-yyxizffimir&o 
*WXli J TAG^flJffl L£*;U-V- b$ljfpd]j® J TRCNT^J TAGAJ 
^-t (TCK, TMS, TDI) [Z^^^X R P E <DfflRtiL*W&+ Z> «fc n K L 

[0 0 6 7] 

d2 3 Kite, m^jyj/'fy "7 7@MO- Hi&^O@S&H^£*l-C^& 0 
-OH»J-e(i, HUSfiH2 OfflS^V^y 7 T<D%ifmtZ\tmibtlX^2>o Z\(D 

mmmiz&^x, Dur-^x^m^, ouTiirarai), ia*/^7r 
^gMSS3*i.*o ifc, i Cf±>f ye-ry^m^- vxtjm^-. sr<o>, 

SR<1>, S R< 2 >(i^;v- lx- Mln- KA^jS&T^ab&o 
[0 0 6 8] 

^^Utti^lB^y'J^y 77 fi\ >f >n°-^>^p^n- Ki CizX *) MIR 
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tfz&mmiR&Wt)1%:Z.bth&o Z<Dfzi6, mUZH^Xit, ICnO, ICn 
1 Ciot, ifrfP£-£&/±17J'7 0 'J 7rit LT 3 0 0 - 3 0 2 <Dy°') /■? y 7 
rSi^(4 3 10-312, 320-32 2 07 P| Ja'7 7 7#^ML, 
*t LTtMt£^&ai7j^ ;> "7 r&b L Tub 77 MO S F E T 10 0-10 2 
y "7 7ff^/:(i^MO SFET 1 1 0- 1 1 2, 120-122 "7 rS£ 

[0 0 6 9 J 

tfz, X)V-U- Ufa - KS R< 0 : 2 >T*PMOS 4 0-4 2/NMO 
S50-52 tcJ:£CMOSX-f y ^O^t?* PMOS/NMOS^ft* 
ftfi^ZMlRL, PMO S 4 3 <D KW > J- K£SMaW"&S*Offl. 
C 0 ~C 1 <7)$tfrhmiR.-?2>o -Wl^CLt, PMO S 4 3 <D >S - K 

OBfrc&fcM: oil), #»fit£A£ <1"& tmTJ^T-OUT Ji 

*)j>m< & «9 , ^btiKX l9.|Elfc£*i&a}7jMO S F E TW;!'-!/- h^>h£ 

[0 0 7 0] 

[12 4Ctt, ft jj 77@^Of(0- ^|J&^iJ<7)|iIi^ia^^^tLTV^ 0 

iOfgMtfimi, H?TfEll3om^-7" i ;>'^y7TO^^H|pJtt^tL-Cv^ 0 :o 

^gi$tLi, if:, I Cli-f ^e-/>Xl83- KATJyffi^, SR<0>, 
SR<1>, S R< 2 Xi*^- hSH&n- KA^yS^-C^-So 
[0 0 7 1] 

S£(±#ftIKri s ^O&x.<bft&o Z(Dfz*b^ gmc&v>T(i, ICpO, ICp 
1 Ciot, MftZ^tZftt}?' 1 ) 7 t&£ LT 4 0 0-4 0 2 0yj/^7 
7^if:ii4 10-4 1 2, 420-42 2©7 1 'JA 7 7 7p*IKL, 
*fc LTttf^^-^^tBTJ/^u/ "7 r^t LTmTjMOS FET2 0 0-2 0 2<D^ 
777»i/:l±W*M0SFET 2 10-212, 220-22 2 0a*7 7tS 

[0 0 7 2] 
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ttz, 7s)\s-V- Mtn- KSR<0 : 2>tPMOS 4 0-4 2/NMO 
S50-52t:J:I.CMOS^^ Off tVf^PMOS/NMOSW 
g-fcHt-fcjKRU NMO S 5 3 <D FH >/- Kt:ilt^^i<7)t^^^^^ 
C 0 ~~C 1 (D$>frbm$i1rho COct^lCLT, NMOS 5 3 <D KW >7- K 
O^m^^t^-^^o ^m{H£A£ <t"£ tm^TOUT<7)57_*>_t^i§< 
*-*iKJ: f9lgi!)$tL^m^lMOSFET-ec7)^;i.-U- hj&VhS < 

o 

[0 0 7 31 

na^snrv^o iwkh^&^t, mulo-mul7, muro-mur7 

, MLL0-MLL7, MLR0-MLR7li, * 'J -b;^ ? T U-^HBEfi $ 
tL^-t;i/TU--e*l9, MWDIi^^>7-FK7'fAT^4o ifz, CK/A 
DR/CNTLI^n^Hf, 7KU^«f, ^ ^ U tllfpfll ^OA^EJI®, 
D I /DQlif*- ? Afcb^JlIIKh I/O^-ra^Iiflf, hft^\ D 

[0 0 7 4] 

CK/ADR/CNTLi^ D I/DQiKMI/0@Ktf 
ffilLTt^o REG/PDECfi^Vfn-W*^ DLLCIi? 

*0|iJ$ffc@&"?&*K JTAG/TAPIifXhiK-C*i), V G(i|*l§|5 
*«*ffil&felHlJ»'e**o Fuse lita-XEIK-eiJ), ** , ;TU-&R8*fcSf 

HU^L7tm^J^^y 77liDI /DQ^ceSl^tL^o 
[0 0 7 5] 

?0^$nn»4o RIEUC*5Ht\ CPUIifMStt-e^f), MEMIi^ 
■t'K I /0f±Ath^[IIj&£^LTv^ o ±&Lfcttl#'*y 7 7 I /Officii 

Atti^Ei® I /O £^-<7>^#*«±KtfM1-& t , C PUI^aii:^ L 
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[0 0 7 6] 

mi)®m<7)— mmm<ou^ ru Mn^sti-c^&o i2 8i:i±, 112 7 ^rn 

y tltLtzVJ TV MHt&^c£*U 0 2 9fcUt, IU2 7 O^raSSH^Tj^tU 
0 3 0i:ii, IH 2 9 < Wt^EJg&Hl^^tLTi/^o 

[0 0 7 7] 

HI 2 7i:i3V^, flT^? Kl Ot5^^K^9, 9 1,9 2£iILT, JffiK 
ESDflff (7d, 8d) > g^f^6d, Nf t^MOSFET 5 d, 
Pft^MOSFET4 d, iSt/uSS^S d, Nft^MOSFET2 d, P 
ft^MOSFETld, HiftA^7lHlK4 0 0 7& ? Jg$c$*iTv>& 0 HJ^@»^ 
itl 1 0i:*SMOSFET4 d, 5 d, i|jLi?-6 d tfltit)^ v 7 r SrfllJK L 
, l^mmi^flltl 2 0 13&&PMOS F7>y^^ld, NMOS h9>v 
*?2 d&t^&#t^3 d75 ? A^*^^^tMLTV^ 0 #^<7)MOSFET 
, ESD§Ii?0±ii:ii, migE*ft2 1- 2 6 7& J |H]Ei(7)^fp]H@^$tL, 
H2 9XfiBI3 0 KjSLfcJ: CV-X, XfiTV- K/*V- KSt^fc n > 

[0 0 7 8] 

fcMWm, £ 7~ r± >m&-m (CTT ; Center Tapped Terminat i on) Xffij&-f Z> if 

£\ mm®*2®.m\<\ --fiz-f^Tvfm (vddm) , myj^r^r 

[0 0 7 9] 

M • i2JSrt*U;r«fc < , ^^JilieiW^^o ifc, tll^7 7 7tftffl 
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[0 0 8 0] 

ESDf-y&U(7)f4S|ji (^•yM^WO) Zi&<, m^*4>^ 
«f)^v^^7-)K:f^ 0 SUii^SBai-^-^-C, MOSFET 

9 2) ^f>^oTv^^\ XtlP ADlz^&tf&m&X3btLl£itil<nmpJtXi> X ^ 
o WLIX. SEIt9i^(i9 1, &&^MO»[I|j&^fbIKoT& 
[0 0 8 1] 

M2 9 tfctilH 3 0 i±, ^^ii^-e^^o T-'-^A^WfiffiTJMO 

SFET4u, 5 u, 4d. 5 d^*7^SC£*U MOSFETlu, 2 u. 
Id, 2 d^*>m^£n£C <h^A#«Jffit L«t^o -r-tltit) 
BflilCMOSFET4u, 5u, 4d, 5 d tfttitj-f^ # ■f- ? <D^4 V<)V 
/n^l/^JH:^Ltt>^li:^ix, MOSFETl u, 2u, Id, 2d 

[0 0 8 2] 

tii^JlallE&O— mMfflOBr^fi^l/^ Mll^^tLTv^ 0 d 3 2 11 3 1 

(da— a' \zi*rtz>— mm^wm^mMm^^n. 1133^^, 113 iob— 
b' iz&tf&-nmm<vmi L mmm&7FZtix^2>o zlx. i3 4C(i, H3 

[0 0 8 3] 

BI3 lKio^X, feffiffifiL. &?J^y7T^n^ti(7)jy\£-y>AM&Zft 

SEJi, AjJfcMtfzte&ti^y 77 £^Jt^#JU 3r y%kWJz£-&£>M0 S F E 
T<?)|§;r- -Wit Lt, 113 1X(±EI3 4 

mm k a if & ^m&JScf^ r ? -f®. \ 4 0 u <n 4 > tr- *r y 7s * r 1 , 4 1 u 

^R2, 42u^R3, 4 3 u + 4 4 u £R 4 <h Lt, R 1 - R 4 <7)S£Z 8 : 4 
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: 2 : l <Dm^S£WZ*ttzmmmt1rz>o 

[0 0 8 4] 

Rl, Rl/2, R 1/3t)^R 1/1 53 "CO 1 5 a! ^ <?M > tf — />Xil 
£>{£\ 2B0M^^#^-^7ttS^J:bti-^- t-C, Rl~R4 0M^4t*7 b 

ov^t & iBj+ioiKS-CPM^oT^-C^^o 
[0 0 8 5] 

EI 3 1 &C£^T, l«A4 2uONft^^MOSFET, Pft^fl/MO 
SFETOt>fX^Wn, Wp, ffii^-t^X^Shf^i, 4 1 u fi^ti 
fWn/2, Wp/2, 2*S, 40uliWn/4, Wp/4, 4*S£&& 
7j*X MO S F E T^^tffiif^ii^^^^^^ ^ tT\ Y-9)V<r>m 

[0 0 8 6] 

111 3 2 till 3 3 0»fMIltcioV^T^^3 d, 6 d „ 3u. 6u£NMt£ifc 

u^„ i^, 7 7f7'7 7Wtat, piw^Nft^MOSF 

ET^^1-^>7ti6<7)nM<7)3S^^^^, MO S F E T^HOi^tS: 
I£lt"C£>£7^\ Iti^liMCCSCTfllLtUv^ ifc. 0 3 4 U*5V>-t\ 
MMOSFETlu, 2u. Id, 2 d «t*-*i***L hfr— ^W$L LX 
Uv^U MOSFET3u, 6 u & X XfMO S F E T 3 d , 6d*-o|:it 
*t>*C@SS L"C & J: </^ 0 
[0 0 8 7] 

ESD«lf*T-7u, 8u, 7d, 8 dOtf^l±^>f * - KOiiagt:^ 
#U SaS**Sv^5irtt«*S!£**^:# <DI*l* 0 %<Dtztb, |WJ D E S DStEE"C 

m=f-m^WLh-rtzib\z[^ m*nmzfrtf&-x&mj}x$>2>i)K ESDit^m 
je t ttnmmmm t ow-ctm-*- - 1 &x § *u*\ ht-^ 7 k i o <de 
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[0 0 8 8] 

MfcLfcW Tu M!^£ft, EI3 7tcti, gj 3 5 <7) ItMffi HI 2& EI /^tt; $ ft, EI 
3 8 K«U IH 3 7 < M^L^Hlf&lI^^nTv^o 

[0 0 8 9] 

o o$o, ^oHM^JJi, buISEI 2 7o2SJfc0|-c, m^JHIif&fWi l 0£iRi)l& 
«li*T-«h«|l]S&«l 2 0O«tnl*^S:ftjttLJtOi:ra^O#«t«:o 

[0 0 9 0] 

ei 3 9 kia, «ts^<7)^ > tf- yyxm&m&<7)— il^O/n y ^ EI^ 

^titv^ 0 /svf f-ij ^ >e-y>xn- K£j&0(&2 0 0 Hi$v>T, LSIffflJ 
m^>2 0 1 ^'7> K (IHMitfiVSS) £<?>raKo&v,>£}£jfi#^-2 

0 2<Dmxmt l s 1 i*j<7)»ix7 o '; *mj^3 0 ^^st/MtJWL < 

S"v>3&*.& 4 >\*-y>xMWV>2 0 1 Otff^, mMWJEV 
DDW 1/2 «fc ? i:#?Sl)±^VDD/2 fc-f* 3 3 0 1, 7° 

^7 7 7*3- K#^>*H]j&3 0 7, & tf-e- *UC «fc 0 MM i$ti2> T y ~fV~f 
';*IHS&3 0 4{ZX7J- \?'*y ? ^--/SrfllJSL, ^^7 -y ^»3»ffl>f > tf- 

K2 1 2 ££j£-r& 0 0, ±SB7>f - K/s-y 0, 
±fE^f > \£-ry^um^y 2 0 1 <7)mffi#\ VDDOl/2 &cflt&£< J; 

[0 0 9 1] 

y-^rv >%mmj y^-yy^mm^- K2 1 3 <>ra^^-e^$n* 
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0^3 0 5 t^^^l/yj #EIS&3 0 6 J: 0 m?HmJ± V D D(Dft1±®S&$: 
U Jr<DfrJ±& 3 0 9 Olff^iitEVDDO 1 / 2 Kfc* X *> JC#fig« 
EE£VDD/2 fc-fan 3 0 8, ^ ^ > n - K# -7 > ? IUS& 3 1 

0, SO^fiKJ: ^Un^fihy°)VV^yVy^)ijU^3 0 6tCT"7Y- K/*y 

o 

[0 0 9 2] 

±U<DX n iza>/*u-? 3 0 1 (0^°,MI±HMMMS. VDD<7)l/2 «h LT 

& & o i tt a , fiij o >f > e - r > * n - k a ri, itifitfi; 

2 0 2 coftfc 0 t:y^7 -y 7°l^7 0 'J *[HS§3 0 4 on tf- t Jj mffi 3 

[0 0 9 3] 

«£;fX7^ >e-^>^r?- K£n- K>7 MU8&2 0 8, 2 1 OK 
i3V^T^e-7 hafitff»t'>'7 h$-ti:^o v-7 h»(±$U®^2 0 7, 2 0 9 CT 

BMl5& s **o-C, «x.lf2kfy hv7M:±^n-Ky7hi:J:^iiE!:AtL-C 
[0 0 9 4] 

=r- Kv7 0 8 ■CM$iiJt^S7 p ^7 7 7*ffl>f > tf- / n - K 

2 1 4timi®?u-y VMftir&y ??-Mffi2 0 4 iz\<^tzA,$i*)&itL, 

7'yf@K2 0 4 ^^Lt, l«ffi7o >y * ~f)VT v zfm& 

mmw^4 o 2 ^m^-r^x i - x 3 2 0ctd n«t/ifi[**2aiom**«Fo«i: ^ 

t:ffM^tL^Pf-v^;vMO S F ET<DY- h \zfcz.h*i2>o mffiiz, 3- Kv 
7M11I&2 10 "CffM $ ft7»3fig -7°^ r -7 -Y > tf - r > X rr - K 2 1 5 «J 
i^n 7 ?i:J; 19 9 y ^-EIK 2 0 5 t:^o^^i)jii ft, 

^H]j^ 2 0 5 Hit, «J£fetrn y * ^lPJJ«^£t/L 4 

0 3 £f#J&1-&x 1-X3 2<7)i7 H«#L*tJ&*2 jlom^SrJfoJ; ^ KBj££*l 
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[0 0 9 5] 

-e^it*^f4(7)efc#<7)7^i6n#Mo s f e T^mxm^Mn^w^t^^o ±ie 
xi-x3 2 o iz2m<7)m&zw-ommm±, ±.mm>mi-z^^tz &<Dt 

[0 0 9 6] 

H 4 OK 14, 133 9^»J«t^, 5:^3- Kv-7 h^rfctzi^l^jg 
^^^m^-r^^^omru (current) -mffi (vol t age) #14(1^ $ tiX^h 

huISMO S F ETOiTOttO^f^li, A^mfi^V DD/2 
^^^tt^^^oTS?rL« till < < &oTV><<W¥lJ£ 0 Sfc, ^JfitfiXiK 
tlimj- ^ffl^f MO S F E T<D<& XBl& Lfcit-n li, A7J «fi^ V D D / 2 ^ «b 
gtft&K^N^-Y^MO SFET, P^^MO S F ET^rttm<D^ 

mi±& V D D / 2 h TUX L £ o T co^lj £ 0 
[0 0 9 7] 

1214 1UI±, iO«Wtw^&^fl:^*y^-yrtCi5tt*»Ji«*T:o>f >tf~ 
[0 0 9 8] 

*'J-b)VTU>f 2 3 2 t 2 3 4**E«$*L-5o te* Lt^$ tLTV^±|Bpf^ 

o-crr- K£{2J«3&x.4 (7 y 7°T- h) Tk'SZ&tftbZo 
[0 0 9 9] 
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ffw^KfV W t& 5 \ >f Klt^£j&<W^ ^Wcit^-c*:# 

< &oTL£ dej£v*$EHUEe£*iTv>.&*£-tt, ±|£rr- K£j£Iig§2 0 0 
j^^OffiJitzt&t-C, mtfftfci5^A#i&S&2 2 1 fc*<>Stv>A:&ifc*2 2 2 
<h -Cti , ±IE^Er* 4 \s 4 K#J& L Tftff n - K h 10 n - K ^WE-t ^it^ 

*Tv y°r- h -tintf £ ^\ n - K£j£|n]&OEfiflBBrO$lJ#j-^ #E3fc4>*£ 

[0 10 0] 

Zthhmmt Lt, -<7)^^J-e(±-f >H°-r>^r?- Kfcj&SgEII&KfrE 
, ^7, * a. - <7)$ii^) *ny*fcj:i3raj|8 & tSti*/j£iiltf>»3ilHll&o|HI 
2 1 £ft&j|ftj|ft|Qltt2 2 3 ttiK m^*3--<r>Um*v y * iz£ «9 l*ISILT± 

[0101] 

* ;i/ H & tt h fcf > n <7M>fc?-^>*n- K^|f) Ci:4^<t9t:Ltv^ 0 ft , 
[0 10 2] 
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[14 3 Ktt s y ^o— ^»!l<7)IUS&lll^$nT 

-O^M^J^I^mtis MOS FET&D f ^ft^c^£;i^&^mmi L £ 
^^^^m^fi7!> ? 2mofi<^£^#oJ; ^ KJMSJi&o o£ *K n-K#0 (LS 
B) , 3-K#i, rr-K#2. 3-K#3, =r-K#4, 3- K# 5 (MSB 
) frhtzh 6 bf y hOA>ft'; 3- KK*frl5Lt\ 8£tfcffi3&*8 R p, 8Rn, 4 
Rp, 4Rn, 2Rp, 2Rn, Rp, R ru Rp/2, Rn/2, Rp/4, 
Rn/4 t £ti& 0 _tf£n- K# 0 -n - K# 5 ^ft-TtUi. 7 7f|Bt:lR 

t^MOSFEToy- htcf£x.<bn*o 
[0 10 3] 

tLTv^ 0 >l<7)||»!l<7)^t£^(i. /^fijn-KCMSLTMOSFETl 
D f ^n^c^^tL^^)L^^^^^^^^^^2 it<7)M^.8 Rp, 8Rn-2R 
p, 2 R n^jfoj; IZZtifzUfrt. t'J^- K^f^-^tfn - KL 
TSSft^C^LTIwiCtmiiR p, Rn^oi9t:^^:Mti:^t 

[0 10 4] 

On- KT*&£3- K# 0 ~~ n - K# 2 3 tfy Hi, HufeH 4 3^Jt 

M<h|5]#^2iiC0i«^8 R p, 8Rn, 4Rp, 4Rn, 2Rp, 2 R n *W o 
«t -5 H$*L/i*4-tD-r-5MO S F E Tor- Hcfox.?>*i& 0 £*il;:*tLt\ _ttt 
on- K# 3 -n- K# 5 ^f>^-5 3 tfy h 14, x'n - VlZfcx. h 

fiho fn-fl^ ±feo«t -9 ^23t^^SSft^C^-f-^o 
[0 10 5] 

±Ky'=f-* , tt, n- K# 3 ~# 5t5 ? 0 0 0 O <h £Ki±. tti*3-Kout# 
3-out#9li, OOOOOOOi:^^ rr - K# 3 5 1 miJU LX 0 
0 1 Oh §tci± x HJ^n-Kou t#3-ou t#9li, 0 0 0 0 0 0 1 ^^ 
, K# 3 5^ ? M^+ lifiDLTO 1 OOt iC(4, W*3-Kout# 
3-out#9li, 0 0 0 0 0 1 1 t&*K =»-K#3~# 5^MC+ lifflnL 
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TO 1 l<Dt tbt/^- Ko u t # 3 ~ o u t # 9 (i, 0 0 0 0 1 1 U 

9 tc2it<7)_b!an- k# 3 ~# 5^+ lmm-t^m^^ ^yvtBiz 

[0 10 6] 

Zh^ftKftm-fZo <9, mrlSEI3 9T55-K^^^>/s^^.; rr- K2 1 4 
, 2 1 5 ^^#Ji^HSD-CT-*r7- KLtv^o Cltli, 6fcfy h (7)/svf ^- 1; rr 

Tl|llS&fo^()ii^Mt:fx.tv^ 0 dtuij;^ -f > \£ - x £12J 0 
^x.^>ft/h<7)^^f(±^MHU-eR/ / 3 2 -e^o/z^W^R/8 <!: 4 fg<7M > tf-r 
>^it^Ktl, f^^i" £ J: i a - VM&t£MX<D4 > fcf -ry* mt* 

9 > ? o+r- ^ x<7)#tfn $ < -t z> ^ t § , ry y -f* - h om&vm k 
is if h 4 y t? - 9 y * mk<ofema> s &M zti&o 

[0 10 7] 

o SRAM PKG Ball 5 0 6 (±, SRAMA*tf^f*D, 

5 0 5 ^ait^7 7 y°mmmx 5 0 k t> r 7 > 11-^^ 5 0 2 & 
a^hu&s 0 4*mmzn&o ±^y^r-^wM.5 0 sut±, ^°>#s5 0 

3m§itLt^D?tL|, 0 CPU PAD51 H^«5 2 0 ^L 
T#i^7^-^X{iT Kl/Xff^Hj|lff^ SRAM( ;|^^ tl ^ o ±SEfe 

iiH5 2 Ofi, #14^ >fc?-^>XZ = 5 5 O (ohm) ^f^^tL^> 0 
[0 10 8] 

114 6 KW\ BUIB1I4 3 ^L£«[|]i&£fflv>£l#^<9v >lc 
<££7 ^X«£7^£*lTv>£ 0 .r.l-efi, 4 y fcf-^>Xn- K# (0111 
11) H3-K# (1 0 0 0 0 0) ^777°f - h ^JC^Tl^o -<7) 
J: ? & K<7)jg#B#, n- K# (111111) &&<^(in- K# (0 0 0 0 
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0 0) t^^m^-mm^.ir^Z.tr^ »»iIKOMOSFET^T*> 

1 tzl**7 LTL£v\ SRAMA*t'>, MXPU P A D iz J 4 X t LX 
MMZti&o :<^y U l/-y a Xili 2 2 7 mV tl?f,lE 1 . 6 

±M<o£ n \z-mM\zzi- K# (llllll) K# (0 0 0 0 0 

0) t &&#^ ? #I£L&^J; ^HIK&X^^tf -9 -<h^^<b^^ 0 
[0 10 9] 

1214 7 (i, |uieBI4 4 ^Lfc*^[I]j&£fflv^it^v^ lx- v a y\z 
£Z>y -YX«75^$tLTv^ 0 HtjfBPI^tz-f' > tf-r>^rr- K# (0111 
11) Ha-K# ( 1 0 0 0 0 0) ^<DT -yy°r~ h ^Ji:hotv>|, 0 
J; ^> V<7)M&V%, 3- K# (llllll) ^)^>v^±=r- K# (0 0 0 0 

0 0) t^atl^-^MLti, ±fST^-r<DfpfflK<£oT, =?-K# 
iz&mt & t =i - K# (10 0 111) (0 1 1 0 0 0) <h&«K » 

M^MO S FET^T^-^t/i(i^7i-^ t^^fz^M^^L^^o % 

[0 110] 

. Jfit/U MOSFETOJI|St;@e«L-C-^:<7)SE^-e^^L7t:U^T^ 

at lxj y\z-yy^mmz>&mt£mm.ft*m\ttzw.w^hz\tx* hy^y° 
vt<DU4T'yh Lx-^(D%mwtJi*m$L-rz>z\t\z£V)^ ft&mu^mt* 

[0 111] 

xfrmztitzmmmzt&o ^m^mm^imit^-m u, 2, 4, 8-) 
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: 3 £ <h* h LT«ffiw 'J — 7 'J r 'f & - t /6 ? -C £ & o 

[0 112] 

MOS F E T frit fzmi&t-f 2> Z tl:\ MO S F E T<7)jr >mn>com%. 

fm^mjim^ (a o *t t> *i & £ #> v - * / k v 4 > rasffian^* 0 > * ? h * 

[0 113] 

^^ite < r , y x * ±1 sm^ > tr - ^ > x -enro-e ^ot-isv^s 

[0 114] 

H nTfife-C* * Ci:(ii^i-Ct^^ o .0Ji (i\ &SSi£#LO y°)V 7 y y°& X Tfy°)V 
yv><o&*<Dt&trLtB\fc&fr (*7-tyh) ZitfX&< £9 i:U4 iv* 0 - 
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[0 115] 

^MOSFET^fflv\ flMUftCJ: •) ±fe*tik<om^MO S F E T<Dd % 

ic^jZ LTI^-T ^ CI i: ^ Blfg £ U HMI&0*j£ a G 
[0 1 16] 

0j& «r flf* UKUSi" & - ^"C § * o 
[0 117] 

«$*ifcffi;&|Bll&K** Lt, $ 1 ftUfP^HJ: «9 liei^ffi^MO S F E TO 
X »)±fB^>*t3^H$*L-5±Sam^jMO S F E TOfEtHf fOilCi 0 

mm-HLx^ mmm k $ f>4^M0SFET^ti^«^ 

•5 Ztl,z£ *K yXfA^iit^««lCH3«^it^ 
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[mil 

[HI2] 
[03] 

P^^M^m^MO S F E T^m^^fzlhtl^y 7 r %mW)~t& tBTJ 7°') 
[0 4] 

- <7)f§93 & Miem i \z.7& l ?t th^j ^ 77 r i o > tr - r > * %^um<r> 

[13 5] 

0 2 (Dthtsy' 1 ) 7 r 3 o^1&^jK5e^?*^— mfe^Sr^-^^H'Cab^o 
[06] 

ilOffi^A'-y7 7^2 0-2 2ftCl?ti: #<?M y \d- V> *<DW9\mx*$> 

o 

[07] 

£ ^ 1-«B& E 0 "C h Z> o 
[08] 

[0 9] 

c (omn m-ft/* y y r <Dm^4-\-z<D-mMm ^^-tm^mx^ & 0 

[0 1 0] 
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[sun 

[HI 2] 

^ > ^ 5^#J Jt^<7)#t4El -e * £ o 
lil 3] 

[114] 

[015] 

EI 1 4 OdJI^v ^l/-y3 WCfflv^tL&M^T^orn -> ^EJ-e^^o 
[El 1 6] 

im 1 7i 

[Ell 8] 
[Ell 9] 

EI 1 8<o4^#^^Ox-^Am£llI]j&D I 0[*J<0— ^#ll£^1-^n y ^ 
EI"C&-2>o 

[EI2 0] 

[EI2 1] 

EI 2 OOiMI^^UO^-^Affi^mi&D I OrtO^B^C^^^^O— 
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[02 2] 

[m 2 3] 

[EI2 4] 
[EI 2 5] 

- <7)f|0^ rtSIffi £ ft £ ^ ^ *; w-H»J ^^-r^yy'u^yy Fit-* 
[EI2 6] 

[@2 7] 

[B128] 
[112 9] 

@2 T7)x\^-t3m^mmm^m^hho 
mz o] 

[03 1] 
[03 2] 

03 1 CO A — A' t;jolt-2>— fl»U£^-f* : fltfr®®^&&o 
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